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Each of these products is an emulsion. Butter, margarine, and peanut
butter represent foods that are emulsions comprised of oil (or fat) as the
continuous phase and water as the discontinuous phase. Mayonnaise, salad
dressing, and related products are emulsions in which water is the con-
tinuous phase and fat the discontinuous phase.

The form of emulsion has a profound relationship to microbial stability.
With oil-in-water emulsions such as mayonnaise the growth rate of mi-
croorganisms is not affected by the water dispersion; only the chemical
composition of the water phase plays a role. On the other hand, with
water-in-oil emulsions such as butter the water exists as microscopic drop-
lets that are dispersed throughout the oil matrix. If microorganisms are
present in these droplets, their growth is restricted by limited water and
food supply as well as by inhibitory factors in the aqueous phase, such
as salt, preservatives, and organic acids (ICMSF, 1980).

Mayonnaise and Salad Dressings

The microbiology of these products has been reviewed by Smittle (1977)
and ICMSF (1980). Mayonnaise and salad dressings are defined by stan-
dards of identity (FDA, 1978a,b).

The safety of these products relates directly to the pH (4.1 or below)
and the acetic acid content (approximately 0.3-1.2%) of the moisture
phase. Egg is the sensitive ingredient in mayonnaise and salad dressings
because of the potential for Salmonella contamination from this source.
However, salmonellae, if present, in properly prepared products die in a
matter of days due to the low pH and the acetic acid content. Also, growth
of Clostridium botulinum, Clostridium perfringens, Bacillus cereus, and
Staphylococcus aureus is prevented. Thus the hazard presented by properly
prepared products is remote.

Unfortunately, the federal standards of identity for mayonnaise and for
salad dressings do not specify a pH of 4.1 or below for either of these
products. In the case of mayonnaise, the acidity of vinegar or of vinegar
diluted with water that is used in its preparation must be not less than
2.5% calculated as acetic acid. Presumably a pH of 4.1 in the aqueous
phase of a properly formulated product would be assured. No specific
concentration of acetic acid is specified in the standard of identity for
salad dressings nor is a pH level specified. Thus, assurance of safety
depends primarily upon the manufacturer's understanding of the necessity
to produce a product having a pH of 4.1 or below. Neither standard of
identity as presently written would guarantee that such a pH level would
be obtained.

In some mayonnaise manufactured in Europe the acidifying agent is